Obscure gastrointestinal bleeding (OGIB) is defined as gastrointestinal bleeding from a source that cannot be identified on upper or lower gastrointestinal endoscopy. OGIB is considered an important indication for capsule endoscopy (CE). CE is particularly useful for the detection of vascular and small ulcerative lesions, conditions frequently associated with OGIB, particularly in Western countries. On the other hand, balloon enteroscopy (BE) can facilitate the diagnosis of lesions presenting with minimal changes of the mucosal surface, such as submucosal tumors, and can be used not only for diagnosis, but also for treatment, including endoscopic hemostasis. In other words, the complementary use of both CE and BE enables OGIB to be more efficiently diagnosed and treated. However, rebleeding can occur even in patients with negative results of CE, and such patients require repeat CE or BE. It is essential to effectively use both CE and BE based on a thorough understanding of the strong points and weak points of these procedures. Further advances and developments in virtual endoscopy incorporating computed tomography and magnetic resonance imaging are expected in the future. Clin Endosc 2016;49:539-541
INTRODUCTION
Obscure gastrointestinal bleeding (OGIB) is defined as recurrent or persistent gastrointestinal bleeding from a source that cannot be identified using upper or lower endoscopy, and is associated with a so-called "gastrointestinal disease of unknown cause. " 1 OGIB occurs in approximately 5% of all patients with gastrointestinal bleeding. 2 In 41% to 75% of patients with OGIB, further evaluation can confirm the lesions that cause bleeding in the small intestine. 3 The anatomic features of the small intestine rendered conventional endoscopy difficult and often precluded evaluation of the entire organ. Capsule endoscopy (CE) was developed in 2000, 4 followed by double-balloon enteroscopy (DBE) in 2001   5 and single-balloon enteroscopy (SBE) in 2007. 6 These new endoscopic techniques greatly impacted the diagnosis and treatment of small-bowel disease and enabled the endoscopic diagnosis and treatment of lesions located in the deep small intestine. In this review, we evaluated the diagnosis of OGIB.
DIAGNOSTIC ALGORITHM AND MANAGEMENT OF OGIB
A diagnostic algorithm for OGIB was proposed by the International Congress of Capsule Endoscopy. With the exception of angiography based on interventional radiography, CE has been designated as the diagnostic technique of choice for patients with massive bleeding. 3, 7 Ohmiya et al. 8 reported that in patients with both overt and occult OGIB, a cross-sectional imaging technique, contrast-enhanced helical computed tomography (CT), should initially be performed to evaluate small-bowel disease in the absence of any contraindications such as renal failure or a history of allergy to contrast agents. In case abnormalities are detected on abdominal CT, deep enteroscopy such as DBE, SBE, and spiral enteroscopy, should be performed via the oral or anal approach depending on the suspected lesion site.
CAPSULE ENDOSCOPY
CE is associated with minimal physical burden on patients and involves a simple procedure, with the exception of capsule retention. It is therefore considered an appropriate modality for screening examinations. In fact, Liao et al. 9 reported that CE is used as the technique of choice for the evaluation of OGIB in 66% of hospitals owing to its convenience and noninvasiveness. The diagnostic accuracy of CE for OGIB is 41% to 80% as compared with that of DBE, which is considered the gold standard for visualization of the small bowel.
3 CE enables easy detection of vascular lesions as well as small ulcerative lesions. Because CE images are recorded through a transparent dome, often when the capsule is in contact with the intestinal wall, magnified images of the lesions are obtained. However, CE-assisted diagnosis of lesions with an intact mucosal surface is difficult, such as submucosal tumors. Such bulky lesions are easily diagnosed through imaging studies, performed using balloon enteroscopy (BE) or CT. The use of a combination of various examination techniques can reduce the non-detection rate.
BALLOON ENTEROSCOPY
BE is slightly more invasive than CE is, but enables access to all parts of the small intestine; moreover, it allows one to perform procedures generally similar to procedures that can be performed using conventional endoscopy. Two types of balloon enteroscopes are currently commercially available: DBE and SBE. Both these enteroscopes require different insertion techniques depending on the presence or absence of a balloon at the enteroscope tip. However, the principle of insertion is the same: the enteroscope is inserted while pleating the small intestine onto a sliding tube or overtube. May et al. 10 conducted a randomized controlled study to compare the push-and-pull enteroscopy performed using a DBE (Fujifilm Corp., Tokyo, Japan) with that performed using a SBE. The same enteroscopic system was used to perform both the procedures; however, a balloon was not present at the tip of the SBE. The success rate of complete small-bowel examination was significantly higher when DBE (66%) was used than when SBE (22%) was used (p<0.0001); however, the rate of positive findings did not differ between DBE (52%) and SBE (42%; not significant [NS]). Domagk et al. 11 performed a randomized trial to compare DBE (EN450-P5/T5; Fujifilm Corp.) with SBE (SIF-Q180; Olympus Co. Ltd., Tokyo, Japan) and found no significant difference in the success rate of complete small-bowel examination (DBE, 18% vs. SBE, 11%; NS) or the rate of positive findings (DBE, 43% vs. SBE, 37%; NS). A meta-analysis of 11 rather large studies of the overall diagnostic rates showed that the diagnostic accuracy of CE (60%) was similar to that of BE (57%).
12

NEGATIVE RESULTS OF CE AND ACUTE OVERT OGIB
CE is a useful modality for the diagnosis of OGIB. However, bleeding can recur even after CE examinations yield negative results. Repeat CE is indicated in the case of patients who show rebleeding. BE is also useful in the case of patients who show negative results on CE examination. 13 A recent study
showed that emergency DBE combined with real-time viewing with CE is useful in the case of patients with acute overt OGIB. 14 This technique facilitated the detection of recurrent vascular lesions, such as Dieulafoy' s lesions, which are easily overlooked on elective DBE. In any case, both CE and BE are essential and play complementary roles in the diagnosis and treatment of OGIB.
CONCLUSIONS
We presented the method for the diagnosis of OGIB along with recent findings. Examination of the entire small intestine by using conventional endoscopy was difficult. However, the development of, and progress in, CE and BE have led to the establishment of effective techniques for enteroscopic examination and resulted in many benefits for physicians as well as patients. However, the patient' s background characteristics and general condition at the time of diagnosis should certainly be considered, without relying solely on the results of endoscopic examinations. Both CE and BE should be effectively used after the advantages and disadvantages of each technique have been understood. Further progress and developments in virtual endoscopy, such as the incorporation of CT and magnetic resonance imaging, are expected in the future.
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